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Primary Carcinoma of the Liver in Alberta
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A survey was made to determine the incidence and
to elucidate the manifestations of primary carcinoma
of the liver in Alberta. The findings were compared
with other reported series. Ninety-six cases were
identified: 69 hepatomas, 25 cholangiomas and two
cholangiohepatomas. Seventy-four of the patients were
male and 22 were female, a male preponderance of
greater than 3:1. Ages ranged from 7 days to 92 years,

^ but the majority of the patients (58%) were in the
seventh and eighth decades. The incidence of asso¬
ciated cirrhosis (38.5%) was lower than that noted
in most series.

Hepatomegaly, abdominal pain, weight loss and
ascites were the outstanding clinical features. Gastro¬
intestinal hemorrhage was frequent and second only
to hepatic failure as the immediate cause of death.
An abdominal mass and pleural effusion occurred in
higher frequency than that cited in the literature.
Associated disorders included peptic ulceration and
cholelithiasis.

Surgical biopsy was superior to needle biopsy in
establishing the diagnosis. Laboratory tests and routine
radiographs may be of diagnostic aid.

CURRENT interest in primary liver cancer is
probably due to recent reports of its early

diagnosis and, in a few cases, successful surgical
eradication. Many of the published series deal with
a single locale or hospital population.often with
a marked ethnic basis which influences the results;
for example, Strong, Pitts and McPhee1 in 1949
reported a series of 55 cases from Vancouver Gen¬
eral Hospital which included 35 Chinese. A com¬

parable racial distribution was reported by Wilbur,
Wood and Willett2 in 1944 from San Francisco.
Both cities have a relatively high Chinese popula¬
tion. The heterogenous nature of the population
of the western provinces and states reduces such
ethnic bias to a minimum.
The present survey included all available cases

of primary cancer of the liver in Alberta for the
16-year period 1949-1965. Cases were drawn from
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On a procede a un releve" pour etablir la frequence
et pour etudier les manifestations du cancer primaire
du foie dans la province d'Alberta. Les resultats en
ont ete* compares a ceux d'autres etudes publiees.
On a pu identifier 96 cas: 69 hepatomes, 25 cholan-
giomes et deux cas de cholangiohe'patomes. On comp-
tait 74 malades de sexe masculin et 22 du sexe

feminin, soit une preponderance de 3 ou 4 contre
1 pour les sujets de sexe masculin. L'age variait de
7 jours a 92 ans, mais la majorite des malades
(58%) Etaient ag£s de 70 a 80 ans. La frequence de
la cirrhose (38.5%) etait plus basse que celle qui avait
ete not£e dans la plupart des autres series.

Parmi les caracteristiques cliniques importantes,
figuraient h£patom£galie, douleur abdominale, perte
de poids et ascite. L'h£morragie gastro-intestinale
etait frequente et suivait de pres l'insuffisance hepa¬
tique comme cause immediate de la mort. Une masse
abdominale et un epanchement pleural sont survenus

plus souvent dans cette serie que dans d'autres series
citees dans la documentation. Parmi les troubles asso-
cies figuraient des cas d'ulceres gastro-duodenaux et
de choieiithiases.
La biopsie chirurgicale s'est reveiee superieure a

la biopsie par aiguille pour etablir le diagnostic. Les
epreuves de laboratoire et les radiographies peuvent
constituer des aides diagnostiques.

the 11 hospitals in the province with pathology
departments, from the three Provincial Cancer
Diagnostic Clinics and from the Provincial Labora¬
tory of Public Health. The sources of the 96 cases

were as follows: 67 cases were from the Edmonton
area (population: 349,233), 21 from the Calgary
area (population: 290,000) and eight from the
Lethbridge district (population: 35,454). All case
histories were reviewed by the authors. The diag¬
nosis was in all instances confirmed by autopsy
(the rate of primary hepatic carcinoma at the Uni-

TABLE I..Primary Hepatic Carcinoma.96 Cases
Sex incidence

Males Females

Hepatoma. 69(72%) 55 14
Cholangioma. 25 ( 26%) 17 8
Cholangiohepatoma. 2 ( 2%) ' 2 0

Total. 96(100,%) 74 22
(77%) (23%)
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Fig. 1..Age and sex of 96 patients with hepatic carcinoma.

versity of Alberta Hospital was 0.29%), laparotomy
or needle biopsy.

In this series only hepatic carcinomas are con¬

sidered. As is shown in Table I, there were 69
hepatomas, 25 cholangiomas and two cholangio-
hepatomas. Seventy-four of the patients were male
and 22 were female. The series included 87 Cau-
casians, seven Chinese and two North American
Indians.
There was a wide age range, from 7 days to

92 years (Fig. 1); the week-old infant had a con¬

genital hepatoma. The average age on admission
to hospital for both sexes was 64.5 years, a little
older than in most series.3"6 Edmondson and Stein-
er7 found a lower average age in males than in
females, in accordance with the higher frequency
of the disease in males. This was not observed in
the present survey. The usual male-to-female pre-
ponderance of 6:1 cited in the literature8,917 was

not observed. There were 77% males and 23%
females, a ratio greater than 3:1.
The etiology of primary liver cancer has

long been a matter of interest. The literature
abounds with data correlating cirrhosis and hepa¬
toma,1, 4- 5-7' n- lr> and, more recently, viral hepa¬
titis complicated by postnecrotic cirrhosis has been
implicated.10,1921 The most frequent clinical pic¬
ture is said to be that of a hepatoma complicating
the course of cirrhosis, usually in an alcoholic
patient. Edmondson and Steiner7 in 1954 reported
that in their series cirrhosis was present in 23% of
those with cW)langiomas and in 89% of those
with hepatomas. In 1963 Elkington, McBrien and
Spencer11 reported that 91% of the hepatomas and
54% of the cholangiomas occurred in cirrhotic
patients. In contrast, in the present series, only

TABLE II..Analysis of 37 Cases of Cirrhosis Among 96
Primary Carcinomas of the Liver

Cirrhosis
Carcinoma Total Portal Biliary Per cent

Hepatoma
Males.
Females.

Cholangioma
Males.
Females.

Cholangiohepatoma
Males.
Females.

2
Total. 96

0
34

0
38.5

42% of hepatomas and 32% of cholangiomas were

associated with cirrhosis (Table II). The associa¬
tion was slightly higher in males.
Only 10 patients admitted to being chronic alco¬

holics; seven of these had cirrhosis at autopsy. This
figure is probably unrealistic and errs on the con¬

servative side.
The diagnoses in the present series were made

by needle biopsy in five cases, laparotomy biopsy
in 20 and necropsy in 72. Of the 72 who came to

necropsy, the diagnosis had been established dur¬
ing life in 18: two by needle biopsy and 16 at

laparotomy. Thirteen of the 72 had biopsies that
failed to identify the primary tumour. Of these,
nine were needle biopsies and four were laparo¬
tomy biopsies; the erroneous diagnoses in these
cases were metastatic carcinoma, cirrhosis and
hemochromatosis.

TABLE III..Metastases in 72 Primary Carcinomas of
the Liver

Number Metastases Per cent

Hepatoma. 48 25 52
Cholangioma. 22 11 50
Cholangiohepatoma. 2 2 100

Total. 72 38 53

Extrahepatic spread was present in 38 cases,
53% of the 72 cases that came to autopsy (Table
III). The presence of distant metastases varied
according to tumour type: in 52% of the hepa¬
tomas, 50%) of the cholangiomas and 100% of the
mixed tumours there was evidence of metastatic
spread. The sites of metastases in order of fre¬
quency (Table IV) were (a) lymph nodes.most
often in regional and para-aortic nodes; (b)
lungs, (c) adrenals and (d) omentum. Less
common sites included the peritoneum, spleen and
gallbladder. In addition to vessels which were the
site of malignant thrombosis (Table IV), throm¬
bosis occurred without evidence of tumour inva¬
sion in the inferior vena cava and portal veins in
two cases each and in the hepatic veins in one
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TABLE IV..Sites of Metastases.72 Cases

Site No. Site No.

Lymph node involvement 22
Intra-abdominal.16
Extra-abdominal.11

Lungs. 20
Right only. 5
Left only. 2
Both.13

Adrenals. 4
Omentum. 4
Peritoneum. 3

Spleen. 3
Gallbladder. 3
Lumbar vertebrae. 2
Pleura. 2
Stomach. 2
Diaphragm. 2
Pancreas. 2
Inferior vena cava. 2
Portal veins. 2
Pulmonary arteries. 2

case. Metastatic involvement of the right ovary,
sigmoid colon, falciform ligament, mesentery, heart
and hepatic veins was found in one patient each.
Metastases to the head were conspicuous by their
absence. As noted in Table V, the presence or

absence of cirrhosis did not significantly influence
the frequency of metastatic dissemination.

TABLE V..Association of Metastases and Cirrhosis in
72 Primary Liver Carcinomas

Six patients had pancreatic lesions which in¬
cluded acute and chronic pancreatitis, pancreatic
cysts, and fat necrosis. Two patients had splenic
infarcts.

Associated disorders included peptic ulceration
in 15 patients (13 duodenal and two gastric
ulcers), diabetes in seven (three idiopathic and
four due to hemochromatosis), and chronic chole-
cystitis with associated cholelithiasis in 22.

In spite of occasional bizzare presentations, the
symptoms and signs of primary hepatic malignancy
are primarily abdominal in nature. Tables VI and
VII summarize the presenting clinical features in
96 cases. Abdominal pain was the most common

complaint. Most frequently the primary site was

the right upper quadrant, followed closely by

TABLE VI..Symptoms of Primary Carcinoma of Liver
In 96 Cases

No. Per cent

Pain: RUQ. 34 35
Epigastric. 24 25
Back. 1516
Chest. 11 11

Weight loss. 54 56
Abdominal distension. 44 46
Anorexia. 44 46
Weakness and fatigue. 43 45
Dyspnea. 30 31
Dyspepsia. 30 31
Vomiting. 28 29
Abdominal mass. 27 28
Diarrhea. 19 20
Constipation. 13 14

TABLE VII..Signs of Primary Carcinoma of Liver
In 96 Cases

No. Per cent

Hepatomegaly. 8285
Ascites. 4951
Icterus. 3739
Peripheral edema. 3233
Gastrointestinal hemorrhage. 2627
Pleural effusion. 2122
Superficial veins. 1920

the epigastrium. Back pain, usually between the
scapulae and less frequently in the lumbar region,
was present in 15 patients, and in all but three
instances this was preceded by or associated with
abdominal pain. Eleven had chest pain. This was
a presenting complaint in only one patient and
it was associated with hemoptysis.
Weight loss was the next most common symptom,

occurring in 54 patients despite the concomitant
development of ascites and/or peripheral edema in
30 of these. Abdominal distension caused by an

enlarged liver or ascites, anorexia, weakness and
fatigue were of equal incidence. Dyspnea was
attributed to ascites, pulmonary metastases and
terminal pneumonia. Dyspepsia, nausea and vomit¬
ing were frequent. Twenty-seven patients com¬

plained of an abdominal mass. Diarrhea and con¬

stipation were not infrequent, and these were

alternating symptoms in four patients.
Hepatomegaly was the outstanding physical sign,

occurring in 82 patients. The liver was palpably
nodular in 57 and tender in 31. Ascites, jaundice
and peripheral edema were frequent.

Gastrointestinal hemorrhage occurred in 26
patients. It took the form of hematemesis in 19,
profuse rectal bleeding in three and melena in
four. Fourteen of the 19 patients with hematemesis
died of massive hemorrhage: eight from ruptured
esophageal varices, one from a chronic duodenal
ulcer and one from acute superficial gastric ulcers.
Three of the 26 patients exsanguinated terminally
from profuse rectal bleeding. Two of these came
to necropsy: one had esophageal and rectal varices;
the other, portal cirrhosis with a low prothrombin
time. The third patient was cirrhotic and had
clinical evidence of portal hypertension (spleno¬
megaly and ascites). Four patients had melena
only; three of these developed hepatic failure
which was attributed to the blood loss. The fourth
had a primary adenocarcinoma of the stomach as
well as a cholangioma; the former was undoubtedly
the source of the melena.
Other bleeding complications included hemoptysis

in three patients and epistaxis in two.
Of the 19 patients with dilated superficial abdo¬

minal and thoracic veins, 12 were known cirrhotics
and one had a malignant thrombosis of the inferior
vena cava.

Splenomegaly was an autopsy finding in 12
patients, most frequently in those with hepatomas,
and in all but one case there was associated cir-
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TABLE VIII..Laboratory Data

No. patients Per cent
Determinations studied abnormal

Hemoglobin: (9 < 11 g.). 1729
(cf < 12 g.). 6143

Neutrophilia (absolute). 72 46
ESR (9 > lOmm./hr.)

(cf > 15 mm./hr.). 6788
Proteinuria. 71 70
Bilirubin. 46 76
Thymol turbidity. 24 38
CCF. 44 57
Prothrombin time (<70%). 4436
SGOT (>40 units). 22 82
Alkaline phosphatase. 40 78

BSP.24 46
Serum albumin (<3.6 g.%). 5275
Serum globulin (>3.6 g.%). 5242
Reversed A/G ratio. 52 54

rhosis. It was recorded as a physical sign in only
two of these patients. The spleen was palpable in
two patients who did not come to necropsy.
Twenty-one had a pleural effusion; it was bi¬

lateral in 12 and involved the left side in five and
the right side in four.

Results of laboratory studies are shown in Table
VIII. In two patients the anemia was of the
macrocytic type. Four males with hepatomas had
hemoglobin values exceeding 18 g. %; of these,
one died of a ruptured spleen and two had spleno¬
megaly; the fourth had a terminal gastrointestinal
hemorrhage. Of those with hepatomas, 88% had
an elevated sedimentation rate and 70% showed
proteinuria.

In primary carcinoma of the liver, the two most
commonly reported biochemical abnormalities are

a high alkaline phosphatase and an elevated alpha2
globulin.11 In our series, the alkaline phosphatase
was greater than 13 King-Armstrong units in 78%.
Hyperglobulinemia was observed in 42% and
hypoalbuminemia in 75%. Unfortunately, electro¬
phoretic analysis was not done.

Other liver function tests showed varying degrees
of abnormality (Table VIII).

It has been emphasized that a high right dia¬
phragm is helpful in diagnosing primary liver can¬
cer. This was described in seven of 24 patients who
had chest radiographs. Of 44 barium studies of the
gastrointestinal tract, 12 showed displacement of
the stomach, duodenum and colon by a mass in
the right upper quadrant, and two showed displace¬
ment of the right kidney. Hepatomegaly was dem¬
onstrated in four patients and splenomegaly in two.
Fourteen of 16 cholecystograms were abnormal; 11
showed non-functioning gallbladders and two
showed calculi.

In the 96 patients in the present study, the
immediate causes of death were determined in 86
for whom adequate clinical and autopsy informa¬
tion was available. The results are summarized in
Table IX. In 28 patients death was the result of
hepatic failure; 11 were frankly comatose termin-
ally. Seventeen had a terminal episode of gastro-

TABLE IX..Causes of Death in 86 Primary Liver
Carcinomas

No. Per cent

Hepatic failure. 2833
Gastrointestinal hemorrhage. 1720
Pneumonia. 1619
Carcinomatosis. 1315
Hemoperitoneum. 22
Miscellaneous. 1012

intestinal bleeding, and, in addition to the 11 noted
above, six of these had hepatic coma. Pneumonia
and carcinomatosis were less frequent causes of
death. Death was due to intraperitoneal hemorrhage
in two cases. Miscellaneous causes of death included
heart failure, cerebrovascular accidents and pulmo¬
nary emboli. There were two postoperative deaths.

In 77 patients for whom the date of onset of
symptoms could be fixed with a reasonable degree
of accuracy, the average duration of symptoms
until death was less than six months in 65%, six to
12 months in 19%, and greater than 12 months in
16%. The shortest period was seven days and the
longest interval of continuing symptoms was three
and one-half years.

Discussion
Until recently the attitude of therapeutic nihilism

associated with primary hepatic carcinoma made
its diagnosis largely an academic exercise. Similarly,
because of its alleged rarity, this tumour has fre¬
quently been excluded from differential diagnoses
even though, with an overall autopsy rate of 0.29%,
it is one-half as frequent as carcinoma of the gall¬
bladder and one-third as frequent as carcinoma of
the pancreas.

Active peptic ulceration is a frequent finding in
cirrhotic subjects. Lipp and Lipsitz12 give a figure
of 19% and Elkington, McBrien and Spencer11 of
14%. These authors find that the association is
even stronger when the cirrhosis is complicated by
a hepatoma; peptic ulceration then occurs in 23%
of cases. In the present series 15 patients had a

peptic ulcer. As Elkington points out, the associa¬
tion between primary hepatic malignancy and
peptic ulcer may have important clinical implica¬
tions, since further investigation of upper abdominal
pain in cirrhosis may be abandoned when an ulcer
is demonstrated unless it is appreciated that cirrho¬
sis, hepatoma and an ulcer may co-exist.
Although stones in the intrahepatic ducts have

been cited as an etiological factor in cholangioma,16
no association was found in this series. However,
22 (almost one-quarter) of the patients had gall¬
stones. This finding is frequent in hepatoma, and we
agree with Overton, Kaden and Levisay13 that
evidence of biliary tract disease in jaundiced
patients does not exclude hepatoma, because gall¬
bladder function in 14 of 16 patients in this series
who had cholecystograms was poor or absent.
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The occurrence of diabetes mellitus in three out
of 96 patients is within normal limits. Four cases
of malignancy superimposed on hemochromatosis
in this series is to be expected. Another interesting
feature in this series was the co-existence of three
proved independent malignant tumours-a squam-
ous carcinoma of the lower lip, a meningioma and
an adenocarcinoma of the stomach.

In general, the clinical features in the present
survey are similar to those reported in other series,
and attention has been directed only to those
features that differ from other reports or were out-
standing in this survey.

In view of the relatively low incidence of cirrhosis
(38.5% ) in the present series, the high frequency
of bleeding complications (27%o) is especially sig-
nificant. Seventeen of 26 patients with gastrointes-
tinal bleeding died of massive hemorrhage, the
second most frequent cause of death. Intraperitoneal
hemorrhage from rupture of the liver capsule
occurred in one case-a finding reported by Ber-
man14 and others.2 9, 15 Rupture of the spleen with
intraperitoneal exsanguination occurred in one case.
This patient had polycythemia vera.
An abdominal mass was a more frequent com-

plaint than in other series.5' 7

Pleural effusion was noted in almost one-quarter
of the patients; one-third of these had pulmonary
metastases and one-quarter were cirrhotic. The
frequent occurrence of pleural effusions in this
series is remarkable because of its virtual absence
in other reported series. One would expect it to be
a not uncommon finding in view of the relatively
high incidence of decompensated cirrhosis in other
reports.
Fever has frequently been stressed as a feature

in the advanced stage of hepatoma.4 6,9, 14,15 It
was a rare finding in this series.
Unusual manifestations of hepatoma in this series

were the Budd-Chiari syndrome in one case and
polycythemia in four.
According to San Jose et al.,15 "The pattern of

high alkaline phosphatase values and the absence
of jaundice in patients without bone disease is a
valuable clue to 'space-occupying lesions', includ-
ing primary and metastatic carcinoma of the liver."
We agree. Overton, Kaden and Levisay13 report
that in jaundiced patients the elevation in the
alkaline phosphatase is disproportionate to that
expected on the basis of the bilirubin level. We
did not note this disparity in our series but agree
that this would be of considerable diagnostic sig-
nificance if present.
The serum proteins were altered in a large

percentage of the patients tested. Though lacking
diagnostic specificity, these and the other liver
function tests afforded valuable evidence of serious
hepatic disease. The results of routine laboratory
tests contributed little to the diagnosis except for
the consistent elevation of the sedimentation rate.

It is interesting to note that 70%o of the patients
had proteinuria. The significance of this finding is
not completely understood. Five of these patients
had known renal disease. Twenty-five of 33 pa-
tients with hypoalbuminemia had proteinuria. It
would have been interesting to obtain urine electro-
phoretic patterns to determine the nature of this
protein.

Schatzki'8 has discussed the radiographic criteria
for the diagnosis of primary carcinoma of the liver.
Despite radiological evidence consistent with these
criteria in the present series, their signficance was
not appreciated at the time and, for this reason,
routine radiologic methods did not contribute sig-
nificantly to the diagnosis.
The causes of death and the duration of symp-

toms agree with those reported in the literature.
The ominous nature of primary liver cancer is
apparent from the fact that two-thirds of the
patients were dead six months after the diagnosis
was made.

SUMMARY
A review of 96 cases of primary carcinoma of the

liver in Alberta during 1949-1965 is presented, and
the findings in this and other reported series are com-
pared. Primary cancer of the liver in Alberta has the
following features: Cirrhosis was a predisposing cause
in relatively few cases. The disease may occur at any
age, but it is most common in the seventh and eighth
decades. Males predominantly are affected. Hepatomas
are three times as common as cholangiomas. Associated
disorders, including peptic ulcers and cholelithiasis, are
not uncommon. The most common clinical features are
hepatomegaly, abdominal pain, weight loss and ascites.
Attention is drawn to the features of this condition
since only by early diagnosis may surgery offer a pos-
sible cure to an otherwise invariably fatal disease.
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